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Abstract: Early empirical tests of Purchasing Power Parity (PPP) focused on the PPP 
equation and found little support for the theory.  Subsequent research considered the 
theory’s relevant timeframe by estimating the rate of adjustment back to parity and found 
a range of estimates.  Returning to the PPP equation, we apply a band-pass filter to 
identify the relevant timeframe for PPP.  PPP does not hold at any timeframe when 
inflation rates are low, and PPP holds at every timeframe when inflation is high.  We then 
introduce a simplified threshold approach for the PPP equation.  We find that when 
monthly relative inflation differentials are 0.753% or more, the PPP equation holds very 
well, but does not hold for smaller differentials, regardless of timeframe. 
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I. Introduction 
 

Purchasing Power Parity (PPP) has a long and contentious history.  Early studies 

focused on estimating the PPP equation, in which the real exchange rate is equal to the 

nominal exchange rate times the ratio of the price levels of the two countries for which 

the exchange rates are defined.   When the log of the nominal exchange rate is regressed 

on the log of the ratio of relative prices, the resulting coefficient should equal one.  Early 

studies, focusing on high inflation economies, found that PPP held quite well (found 

coefficients not statistically different from one), but subsequent studies found little 

support for the theory.  Later research moved away from estimating the PPP equation per 

se and focuses on the relevant timeframe for PPP.  These studies often focus on the rate 

of adjustment back to PPP by first trying to determine whether or not the real exchange 

rate follows a unit root and then trying to determine the rate at which the real exchange 

rate converged back to parity. 

In this paper, we make two contributions.  First, we return to the PPP equation 

and use the band-pass filter (BPF) to try to determine the timeframe in which the nominal 

exchange rate and relative prices are related.  The BPF has been used in the 

macroeconomics literature to discern the timeframe at which different variables (e.g. 

interest rates and money supply) are related, but has not been used in the PPP context.  

The results suggest that, for stable economies, PPP does not hold over any specified 

timeframe.  For high-inflation economies, we find that PPP holds at every timeframe.  

These results suggest that timeframe may be less relevant to the PPP puzzle than the 

magnitude of inflation differentials. 
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This result is consistent with the literature.  Early studies that found support for 

PPP tended to focus on hyperinflationary economies, while later studies focused on more 

stable economies.1  Furthermore, this result inspired the recent move to threshold models.  

Recent papers (e.g. Parsley and Wei 2004 and others) apply threshold autoregressive 

models (TAR) and variants to try to determine whether or not the rate of convergence is 

faster when inflation differentials are large.  That is, they still focus on the relevant 

timeframe for PPP. 

Several recent papers2 have questioned the appropriateness of non-linear 

approaches in studying adjustment dynamics.  Our second contribution is to apply a 

simplified threshold approach to the PPP equation, thus applying the non-linear insight to 

PPP outside of the context of adjustment dynamics.  We apply Vogelsang and Perron 

(1998)’s method for identifying an unknown break in trend to the PPP equation.  This 

approach identifies a clear threshold of monthly relative inflation differentials of 0.753%.   

Beyond this threshold, the estimated relative price coefficient is very close to one.  

Beneath this threshold, the estimated relative price coefficient is very close to, and not 

statistically different from, zero.  

The rest of the paper is divided into three sections.  Section II reviews previous 

work.  Since there are several excellent relatively recent reviews of this literature, this 

section briefly describes the movement away from the PPP equation towards focusing on 

timeframe.  The purpose is to illustrate that our paper brings the literature back to the PPP 

                                                 
1  For example, Rogoff (1996) writes "Jacob A. Frenkel (1978) does find some support 
for PPP on hyperinflation data, which is not surprising given the overwhelming 
predominance of monetary shocks in such environments.  But test after test has rejected 
purchasing power parity for more stable monetary environments."  
2 For example, see Sager (2006) and El-Gamal and Ryu (2006). 
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equation and moves the focus away from timeframe towards the magnitude of inflation 

differentials. 

Section III presents the band-pass filter by describing its derivation, previous 

applications, and our results.  Section IV introduces our simplified threshold approach. 

We describe our estimation of the threshold and the results that emerge when this 

threshold is incorporated into the PPP equation.  We conclude in the final section. 

 

II.  Previous Work 

 

A. The PPP Equation 

 

Absolute PPP simply states that a specific amount of any given currency should 

be able to purchase the same goods anywhere in the world.  That is, currency adjusted 

price levels are equal.  There are many reasons why absolute PPP may not hold exactly, 

so economists more often test relative PPP, which suggests that over some time period, 

any change in the exchange rate is precisely offset by a difference in the inflation rates of 

the two countries (Taylor and Taylor 2004).    Absolute PPP can be written as follows: 

RERt = et 
. CPI* t/CPIt =1 

or in log form as: 

qt = st - pt + p*
t = 0 

where RERt, et, CPI* t, and CPIt are the real exchange rate, the domestic price of foreign 

currency, foreign prices, and domestic prices, respectively and qt, st, p
*
t, and pt are their 

respective logs.  Given these equations, relative PPP would simply be written as: 
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RERt = et 
. CPI* t/CPIt =C 

or in log form as: 

qt = st - pt + p*
t = c 

where C is a constant (and c is the log of the constant).  Differentiating with respect to 

time produces: 

 t t t% e  = % (CPI /CPI* ) D D . (1) 

The empirical analog of (1) is  
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, and j  represents the stochastic error 

term.   

The null hypothesis of these tests is that PPP holds, and as such �  = 1.  The 

alternative hypothesis was that �  �  1, and therefore PPP does not hold.  Frenkel (1976) 

used this model while restricting his time series to Germany’s hyperinflationary period.  

He assumed that foreign price levels were insignificant and hence excluded p* from his 

specification.  He estimated � ’s that were not statistically different than one.  He took this 

to suggest that PPP held, at least in its relative form.  Frenkel (1981) then estimated using 

data from the U.S., U.K., France and Germany during the 1970’s and estimated � ’s 

ranging from below -1 to over 2, easily rejecting the null of relative PPP (at least in the 

short run).  Both Rogoff (1996) and Taylor and Taylor (2004) noted that estimates which 

differed so far from PPP became the norm once economists started testing data from 

more stable countries. 
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B. Move to unit roots and rate of convergence 

 

Temporary deviations from PPP, such as those that might be induced by a highly 

fluctuating nominal exchange rate and slower-moving relative prices, implied that the 

real exchange rate might follow a random walk. As noted by both Rogoff (1996) and 

Taylor and Taylor (2004) economists realized that if real exchange rates did not revert to 

some mean level, but instead followed a random walk, then PPP would fail.  Rogoff 

(1996) noted several theories as to why the real exchange rate might follow a random 

walk.  After the apparent failure of PPP among industrialized countries, several authors 

used these theories and performed unit root tests to see if the real exchange rate did 

indeed follow a random walk.3  For a given real exchange rate time series we can 

examine the error terms under the following specification: 

 1t t tj d lj m-= + +  (3) 

where tj  is the error in period t, and µt is a ‘nice’ randomly distributed error term.  If 

1l = shocks do not die out and the real exchange rate will follow a random walk.  As 

such many authors examined the null hypothesis that PPP failed and the real exchange 

rate followed a random walk (i.e. the errors could be described by a unit root, 1l = ).  We 

acknowledge that unit root tests are more complex and generally performed on different 

specifications.  Thus economists may test this same null hypothesis, stated differently, 

but this null hypothesis is the “unit-root” they are all looking for.  As noted in both 

Rogoff (1996) and Taylor and Taylor (2004), after early rejections of continuous PPP, 

economists performed tests with null hypotheses that assumed PPP failed completely 

                                                 
3 Rogoff (1996) cites many examples: Darby (1983), Adler and Lehman (1983), Hakkio (1984), Frankel 
(1986), Edison (1987), Huizinga (1987), Meese and Rogoff (1988), and Roll (1979). 
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(e.g. real exchange rates followed a random walk) and attempted to reject such 

hypotheses. 

Frankel (1991) found results typical of unit root tests performed in this literature.  

Initially using only post-Bretton Woods data for the U.S. and U.K. he failed to reject the 

null hypothesis that the real exchange rate followed a random walk.  Only once he 

extended his time series to span from 1869-1987 was he able to reject the null.  Rogoff 

(1996) and Taylor and Taylor (2004) both noted that most unit root tests were unable to 

reject the null hypothesis that the real exchange rate followed a random walk, except in 

cases where they employed exceptionally long time series or utilized panels with multiple 

country pairs.4  They also noted that given a rejection of a unit root authors would use 

their estimates of l  to estimate the percentage of a shock that would dampen out per 

period, which some used to estimate ‘half-lives’ of deviations, the amount of time 

required for half of a deviation from PPP to dampen out.  For the 1869-1987 data, 

Frankel (1991) estimated that 16% of a deviation would dissipate per year.  This estimate 

would imply a half-life of approximately 2.73 years. 

 

C. Threshold Models 

Recently, economists have attempted to specify models of real exchange rate 

dynamics that better conform with the presence of transaction costs or other barriers to 

trade that might limit the degree to which PPP holds.  Essentially, these models assume 

that the real exchange rate can deviate from a level consistent with PPP up to some 

threshold, but that deviations larger than that threshold will dissipate relatively quickly.  

                                                 
4 Taylor and Taylor (2004) also note that these panel tests were only able to reject the null of a random 
walk for all of the country pairs; only one pair need mean revert. 
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There seems to be no consensus among the estimates of models that satisfy this 

requirement.  For instance, Parsley and Wei (2004) estimate the following model: 
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where, qt, and v are the log of the real exchange rate5 and the estimated threshold, 

respectively.  �  should be negative and corresponds to the percentage of shocks which die 

out each period.  Using this threshold model they find thresholds which vary from .9% to 

6.5% of the equilibrium real exchange rate for various components (such as lettuce and 

beef) of the Big Mac.  Obstfeld and Taylor (1997) alternatively find thresholds varying 

from 1.6% to 18% for various tradables between international cities.    

These models posit that when the real exchange rate varies from parity by less 

than the estimated threshold, there is little or no tendency for the real exchange rate to 

move towards parity, but for deviations larger than the threshold, the real exchange rate 

moves towards parity relatively quickly.  Interestingly, these models still attempt to reject 

the hypothesis of a random walk.  They follow in the footsteps of earlier unit root tests in 

that they attempt to reject a hypothesis under which PPP fails to hold at all. 

Various authors have specified different threshold models.  Parsley and Wei 

(2004) used two such models and reach similar, though not identical, results.  The first of 

the threshold auto-regressive (TAR) models they discussed is the Equilibrium-TAR (Eq-

TAR) model, which assumes that when the real exchange rate crosses the estimated 

threshold, the forces of arbitrage will cause the real exchange rate to move back to parity.   

They expected this model to hold well when the costs preventing arbitrage are fixed.  

                                                 
5 qt should be normalized such that qt =0 at the equilibrium level. 
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Alternatively, they tried the Band-TAR model, where the forces of arbitrage only move 

the real exchange rate back to the threshold.  They expect this model to be superior when 

mostly variable costs limit arbitrage (Parsley and Wei 2004).  Paya, Venetis, and Peel 

(2003) find support for the Exponential Smooth Transition Auto Regressive (ESTAR) 

model.  While theirs is not exactly a threshold model (it does not estimate one specific 

threshold), it is worth mentioning here as it contends that larger deviations are corrected 

more quickly.  They estimate half-lives of deviations for 10, 20, 30 and 40 percent shocks 

for multiple countries and consistently find that larger deviations dampen out more 

quickly.  Interestingly, it could also be thought of as a model for the aggregate real 

exchange rate when there are many heterogeneous discrete thresholds for specific goods 

in a market basket.  While there is no consensus view within the literature of which of 

these (or other) models best captures real exchange rate dynamics, it is generally accepted 

that allowing for non-linear mean reversion improves specification.6 

Thus, initial tests of PPP were based on the PPP equation, assuming PPP held 

nearly perfectly and continuously, and then testing that assumption.  As those tests started 

to find little to no support for PPP, authors then began to look for any evidence at all that 

PPP held by relaxing the continuousness assumption.  As such, the wording of their 

findings would often be as follows: “deviations from purchasing power parity take many 

years to damp down” (Messe and Rogoff (1988)).  Even allowing years for PPP to hold, 

economists still had trouble finding significant support for PPP.  As such, they started to 

relax the other assumption of perfect PPP.  For instance, the newer threshold models 

assume that reversion to parity only occurs for sufficiently large deviations.  There is still 

a heavy focus on the timeframe over which PPP holds.  Authors discuss things like 
                                                 
6 See especially Taylor and Taylor’s (2004) recent summary of the literature on PPP. 
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“speed of convergence” (Parsley and Wei 2004) to parity, and “PPP adjustment speeds” 

(a phrase in the title of Paya, Venetis, and Peel 2003).  Furthermore, Taylor and Taylor’s 

(2004) recent survey of the literature on PPP describes the consensus view on PPP “that 

short-run PPP does not hold, [and] that long-run PPP may hold in the sense that there is 

significant mean reversion of the real exchange rate[.]”    In the next section, we evaluate 

the timeframe in which the nominal exchange rate and relative prices are related using the 

Band Pass filter. 

 

III.  The Band Pass filter 

 

A. Description 

 

To get an idea of the frequency at which prices and exchange rates are related, we appeal 

to the theory of spectral analysis of time series.  This theory has been applied primarily in 

macroeconomics to separate “short run” relationships (high frequency) from “long run” 

relationships (low frequency).  A tool used to isolate the different frequency components in time 

series is the ideal band pass filter, which employs a linear transformation to remove all variation 

except that of a chosen frequency.  Unfortunately, the ideal band pass filter requires an infinite 

series. Christiano and Fitzgerald (2003) present an approximation to the ideal band pass filter and 

apply this approximation to various macroeconomic time series to evaluate the timeframe of 

various relationships. 

The filter uses raw data (such as that represented by a series x of actual length T) to 

isolate the frequency component  y by estimating the B parameters in the following equations 

(equations 1.2 and 1.3 in Christiano and Fitzgerald 2003): 
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We apply this filter to the exchange rate and relative prices to isolate five different time 

spans (2-6, 6-12, 12-36, 36-60 and 60-96 months) and a “long-run” series derived by 

subtracting these components from the raw data.  We then compare movements in the 

two series at each frequency to determine the timeframe at which the two have the 

strongest relationship. 

Figure 1 shows an example using Canadian to U.S. dollar exchange rates.  The 

first panel shows the raw data.  The second shows the isolated 6 to 12 month movements 

in the series.  If at least relative PPP held over a particular timeframe, we would then 

expect the exchange rate and relative price time series, filtered for that timeframe, to have 

a strong positive8 correlation.  Increases in domestic prices relative to the U.S. should 

correspond to depreciation in the nominal exchange rate.   

 

B. Data 

 

In our study, we used all monthly exchange rate9 and consumer price-level time 

series for OECD countries that were available on the IMF’s January 2006 International 

                                                 
7 The BT-t and BT-1 are linear functions of the other Bj terms, as described by Christiano and Fitzgerald 
(1999). 
8 The expected correlation is positive in our relative price data and exchange rate series, which are domestic 
price level over the foreign price level and domestic currency per foreign currency. 
9 We used the end of period national currency per U.S. dollar exchange rates. 
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Financial Statistics CD-ROM.  For the Band Pass filter tests we discarded countries 

lacking price or exchange rate data for any months January 1972 (roughly the beginning 

of the current era of floating exchange rates) through December 1998 (the end of the pre-

Euro era).  The exchange rates are domestic currency per U.S. dollar.  In order to 

calculate the relative price series we took a country’s consumer price index (CPI) and 

divided by the United States CPI.  We analyze data for 20 different countries paired with 

the United States at six different time frames for a total of 120 pair-wise comparisons. 

Taylor and Taylor (2004) note some of the troubles with comparing cross-country 

price data, and it is worth noting that these problems plague our data.  Generally, 

consumer goods baskets vary across countries.  Furthermore, goods tend to be 

differentiated between countries.  Ideally, for our examination of PPP, the baskets used in 

the calculation of a country’s CPI would contain the same weights on various goods.  As 

they do not, absolute PPP could hold perfectly across two countries, but a change in the 

price of one good relative to another would affect the two country’s baskets differently, 

making it look as though PPP did not hold in even its relative form.  The theoretical 

justification for absolute PPP relies on arbitrage reducing price differences to zero.  There 

is no economic reason that some price differences cannot persist between differentiated 

goods.  This can make it difficult to examine PPP for those few goods that are not 

significantly differentiated, or to see how well the theory holds under differentiation 

when the level of differentiation can vary. 

 

C. Results 
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 Figure 2 uses Belgium to demonstrate the typical results of our approach.  The 

correlation between relative prices and exchange rates are very small for all timeframes.  

Occasionally the correlation is not positive.  For example, the results for Belgium over 

the 36 to 60 month time span suggest an inverse relationship, if any.  To call these results 

typical might seem to imply to some that there was a standard result; however, the only 

recurring result is that the two series do not seem more correlated in any consistent 

timeframe.  In particular, the correlations generally do not increase as the timeframe gets 

longer, as might be expected if the PPP relationship were a matter of time.  

There were a few countries, such as Turkey as seen in Figure 3, that show 

substantial correlations over all but the shortest timeframes.  With Turkey, the 

correlations appear strong over all periods shown, and the correlation is nearly perfect in 

the long run.  One possible reason that relative purchasing power parity holds much more 

closely in Turkey (and the small number of other countries that exhibited significant 

relationships) is that there were comparatively large movements in relative prices and 

nominal exchange rates over the period.   

 If the results hold, we would expect country pairs that experience higher relative 

inflation to show a stronger correlation between their exchange rate and relative price 

time series.  The graph in Figure 4 demonstrates this relationship.  On the vertical axis, 

we have the R-squared correlation between the raw series for both the relative price 

levels and the nominal exchange rates for our individual country pairs.  On the horizontal 

axis, we have the average annual relative inflation between the country pairs.  These 

results are consistent with the literature’s early finding that PPP tends to hold well under 

hyperinflations and, coupled with newer research involving thresholds, led us to consider 
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that perhaps only substantial deviations from purchasing power parity are systematically 

corrected. 

 

IV.  A Simplified Threshold Approach 

 

A. Threshold Autoregressive Models 

 

Recent studies using Threshold Autoregressive (TAR) models generally find 

stronger evidence of PPP by assuming that reversion to PPP occurs more quickly for 

larger deviations.  TAR models emerged in response to the difficulty many had in trying 

to reject null hypotheses of a random walk using unit root tests (Taylor and Taylor 2004).   

 Threshold autoregressive models discussed earlier attempt to capture the 

possibility that the real exchange rate may deviate from its relative PPP level to only a 

limited extent by assuming the real exchange rate will mean revert more quickly for 

sufficiently large deviations from parity.  This approach, however, still assumes a 

timeframe over which deviations dampen out (slowly for small deviations and quickly for 

large ones).  Our results above suggest that this idea may hold in the extreme: PPP holds 

for large deviations at every timeframe, while small deviations never revert to PPP.  This 

idea raises two questions.  First, what is the border between “small” and “large” 

deviations?  Second, given this border, is there a difference in the estimated relationship 

in the PPP equation for each region?  In the next section we introduce an approach to 

answer these two questions. 
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B. A Simplified Approach 

 

The original tests of PPP were based on the PPP equation (equation (2)).   As a 

baseline, we estimate equation (2) using all available monthly exchange rate and price 

level time-series data for each OECD country from January 1972 to December 2005.  We 

chose to use the new end date because we were no longer constrained by Band Pass 

filter’s need to have observations for all periods.  In order to restrict our analysis to 

floating exchange rate regimes, we discarded observations that were a part of a fixed 

exchange rate regime, or where the currency had only recently begun floating. 10  The 

resulting data set contains 8,139 observations over a thirty-year period.11  The estimates 

(and standard errors) of (2) are 

 
(0.0004) (0.0221)

  0.00067 0.805( )t t ts P j= + + , (7) 

which has an R2 of 0.141.  The relative price coefficient is both within the range 

estimated by previous studies and significantly different from one.  The 95% confidence 

interval ranges from 0.762 to 0.848.  Even on the high end, it is still over 15% lower than 

one.  The estimate of �  is not statistically different from zero as predicted by PPP. 

Applying the threshold approach to the PPP equation generates a simple 

modification of (2): 

 1 2 3t t t ts P Pa b b d b d u= + + + +  , (8) 

                                                 
10 Observations were assumed to fall into at least one of these two categories if the change in the exchange 
rate over last month was exactly zero or if it was exactly zero in either of the previous two months.  This 
method left observations from both floating and managed exchange rate regimes. 
11Data for many countries only contained only a subset of these years, many of which were only recent 
observations.  Additionally, Euro-area countries were excluded after the introduction of the Euro.  These 
facts resulted in an unbalanced panel. 
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in which d =1 if tP a³  and 0 otherwise, in which a  is the estimated threshold.  The 

intuition is fairly simple.  When changes in relative prices are small (within the 

threshold), the expected value of 1b  is zero.  When changes in relative prices are large 

(outside the threshold), the expected slope estimate ( 1 2b b+  ) is one.   

The first step in applying this approach is to estimate the threshold.  In principle, 

estimating the threshold in this model is very similar to estimating an unknown trend 

break in time series data.  Therefore, we apply the approach described by Vogelsang and 

Perron (1998).  They present a strategy for identifying an unknown trend break that 

involves using a grid search.12  To find the proper value of a, we repeatedly estimate our 

model for increasing values of a and record the t-statistic on � 2.  Vogelsang and Perron 

(1998) suggest that the maximum t-statistic identifies the (trend) break.  In our case, the 

maximum t-statistic identifies the threshold.     

We face at least two key estimation issues.  First, our data contain only U.S. based 

country pairs.  As such, out of thousands of observations of the percentage change in 

relative price, only a small number are substantially negative.  We therefore only estimate 

a positive threshold (and discuss the robustness of the results to other approaches).  A 

second estimation issue is that, since our data are already in percentage changes per 

period, fixed effects are removed.  We therefore estimate (8) using pooled ordinary least 

squares. 

 Figure 5 contains the t-statistics from our initial threshold search.  Figure 5 

suggests that a significant threshold exists, and one that is slightly larger than zero.  In 

                                                 
12 Though we search for a threshold past which relative PPP tends to hold, we also note that this threshold 
differs from the type estimated under threshold autoregressive models, discussed in section 3. 
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order to determine the appropriate threshold, we performed a new grid search restricting 

ourselves to estimates of the threshold that were near the observed peak.   

Figure 6 displays the results of zooming in on the initial peak.  The actual peak 

occurs at 0.753% monthly relative inflation.  While this value may seem rather small, it 

implies an annual rate of over 9%.  We note that although this is a somewhat high level 

of relative inflation, it falls short of hyperinflation status, which, to our knowledge, is the 

only situation under which simple tests have previously confirmed PPP.   

 Having identified the threshold, we move to the second stage in which we 

estimate (8).  The results are  

 
(0.0004) (0.102) (0.106) (0.0012)

0.00057 0.170 1.071 0.0035t t t ts P Pd d u= - + - +  , (9) 

with an R2 value of 0.151. These results imply an estimate of � 1+ � 2 = 0.901.  This is 

closer to unity than the extreme end of the 95% confidence interval on � 1 in equation (7), 

but we can reject a null of � 1+ � 2 = 1 at even the 1% level.  The 95% confidence interval 

of � 1+ � 2 ranges from 0.848 to 0.954.  Our small deviation from the PPP predicted value 

could suggest a slight failure of PPP for even large variations, or perhaps merely be a 

symptom of the problems plaguing our data, such as basket inconsistencies.  

Furthermore, although technically incorrect, testing the hypothesis � 2=1 yields a test 

statistic of 0.675, while testing � 1=0 yields a test statistic of -1.66.  This result implies 

that, if � 1 were 0, the hypothesis that 0 + � 2 = 1 could not be rejected.   

To evaluate these results, we tried two other specifications.    First, we tried to 

identify and positive and a negative threshold and then use the two thresholds in a 

modification of equation (9).  Second, under the hypothesis of two symmetric thresholds, 

we used the absolute value of all changes in relative prices to estimate (9).  Somewhat 
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surprisingly, the qualitative results were identical, although the estimated out-of-

threshold slope was slightly smaller than that reported in equation (9). 

Figure 7 plots both the actual values of %�  et and their respective predicted 

values given our estimate of equation (1).13  Figure 7 shows that most of the observations 

tend to be randomly distributed around the origin (in the region where we estimate PPP 

does not hold very well).14  Above our estimated threshold relative PPP holds fairly well, 

with most of the observations being evenly distributed around their predicted values.15  

Figure 7 also shows that, below our estimated threshold, there is essentially no 

correlation between percentage changes in the nominal exchange rate and relative price 

level. 

 

V. Conclusions 

 

The Purchasing Power Parity debate has followed a winding path.  After starting 

with estimating a basic PPP equation and getting mixed results, the literature moved 

towards an analysis of convergence speeds and identifying the relevant timeframe for 

PPP.  One key insight that emerged from recent papers was that the relationship between 

relative prices and exchange rates may not be continuous and that convergence speeds 

may be faster outside of a given threshold.   

The goal of this paper is to apply the threshold insight to the PPP equation.  In 

doing so, this paper makes three main contributions.  First, it applies a Band Pass filter, a 

                                                 
13 Multiple large outliers were excluded in order to focus in on the part of the graph where the vast majority 
of the observations lie. 
14 There are 7275 observations that fall below the threshold, and 853 above. 
15 See the referee’s appendix for a brief examination of the residuals.  
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tool that has been used to identify the relevant timeframe for bivariate relationships.  The 

Band Pass filter results suggest that the timeframe aspect of the relationship between 

relative prices and exchange rates, if it exists at all, is dominated by the importance of the 

size of changes in relative prices.  This result is consistent with the literature16  and 

motivates the threshold approach.   

Second, the paper illustrates that the threshold approach applies very well to the 

PPP equation: inside the threshold, there is no statistically significant relationship 

between relative prices and exchange rates.  Outside the threshold, the relationship is 

nearly, but statistically different than, one.   

The third contribution of the paper is to identify the relevant threshold.  We find 

that the relevant threshold is 0.753% monthly relative inflation, which is about 9% per 

year (far short of hyperinflation status).  When the difference in relative inflation rates is 

less than this amount, PPP does not hold.  Beyond this amount, PPP holds very well.   

While potentially a step along the path, this paper falls short of solving the PPP 

puzzle.  Indeed, the results in this paper reinforce several questions that have been 

identified in the literature.  The main one is to identify the source of the threshold.  While 

clearly beyond the scope of this paper, several possibilities have been suggested in the 

literature, such as transportation and arbitrage costs.  As transportation costs fall, it might 

be interesting to determine whether or not our estimated threshold has changed over time.   

 

 

                                                 
16 Lathinen (2006), for example, finds more support for sudden adjustment to PPP rather 
than smooth. 
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Figure 1 
The Band Pass Filter: A Canadian Example 
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Figure 2 

 adjusted r2=.0085 

adjusted r2=.2424 adjusted r2=.0616 

adjusted r2=.0721 
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Figure 3 

 adjusted r2=.5746 

adjusted r2=.9053 adjusted r2=.9991 

adjusted r2=.9970 
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Figure 4 
Correlation between Prices and Exchange Rates 

vs. Relative Inflation 
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Figure 5 
Initial Grid Search 
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Figure 7 
Actual and Fitted Values of %�  et 

Figure 6 
Zooming In 



 27 

Figure A 
Residuals vs. Percentage Change in the Relative Price and By Country 
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Referee’s Appendix 

 Graphs of the residuals are displayed in Figure A.  We note that the distribution of 

residuals tends to be fairly homoskedastic.  In the first graph it appears that the residuals 

seem to be uniformly normally distributed around zero, with the possible exception of 

those for large percentage changes in the relative price level (large > 5%-7.5%).  

However, the very large outliers exist where there are few data points, making their 

presence somewhat harder to interpret.  In addition, we note that the large outliers are 

confined to three countries and most are the product of just one.  Therefore, even if we 

suppose a small degree of heteroskedasticity it is hard to say whether it is due to variation 

by size of the percentage change in the relative price level, or by country.  Either way the 

level of heteroskedasticity appears to be small 


